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BURNS OF THE ESOPHAGUS CAUSED BY CORROSIVE CEEMICALS

Prof A. I. Fel'dman .
Honored Worker of Science

Corrosive chemizal burns of .he esophagus belong to that class of diseases
which are s%1l) treated according to outmoded methods. Thus, even today, medical
men still do not practice bougienage of the alimentary tiact until "completa
healing," i.e., until the formation of cicatrical stenosis. Bougienage, however, ,
becomes difficult with the formation of scar tiesue and this can be avoided if
patients submit themselves to bougienage prior to the setting in of stenosis of
the esophagus.
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More than 30 percent of the cases of corrosive chemicel burns are fatal soon
after the occurrence of the burn. Complete recovery occurs in less than 30 per-
cent of the cases, and cicatrical stenoses are eventually sbserved in the remain-
ing cases. '

The author notes that those reporting to his clinic (Moscow Oblast Scientific
Research Clinical Institute, MONIKI) were local inhabitants. In a 2-year period,
there was a total of 80 cases with stenosis of' the esophagus, 46 women, 25 men,
and nine chlidren. All the cases showed eviden-e of advanced stenceis of the
esophagus caused by caustic alkali burns. In spite of explicit directions given
to otolaryngologists to the effect that patients must be sent to the clinic while
the burns are still fresh, very few cases with fresh burns arrive. In 1945, for
exampié, only ten cases showeu [resh burns (a siluilar siluabiou was woliced el
other institutions). During the period 1330 to 1234, a total of 122 patients
with corrosive chemical burns of the esophagus were examined at the Surgical
Clinic (chief of clinic, Prof V. S. Levit). Only 15 showed rresh burns while the
remainder had cicatricial stenosis. It is considered that a large number of the
cases with constricted alimentary tracts could have been prevented had the patients
submitted to bougienage immeaiate!y after the occurrence oif the burn.
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The degree of damage tc the esopheyuc depends on several ractors other than
resistance barriers and reactive uechanisms of the organism, for example: (i)
the nature of the substance vhich had been svallowed (sulfuric acid and caustic

\ (") +he
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goda csuse deeper damege than cither cceetic acid or cgua ammonis.),
amount or corrosive subscance cwallowvec, (5' concentration of the solution and
the duration of its action, and (4) onsistency of the solution (more viscous

liquids pass thr¢ gh the alimentary tract c.ov.y and conseguently cause severer

burns) .

Generally there are four stages in burns ol “he esophagus: (1) hyperemia
snd edema, (2) forma“ion of ulcers, (,) granulatior, and (L} cicatri:zation.

Hyperemia and edema of the rmucous membrane occur during the inltial stage.
The edema 1s the result of absorption of the corrosive cubstance by “he cells
and the inflammatory reaction. In minor cases the epitheiiwn becomeslouse, chen
peels off . Surface erosion heals by poliferation of the eplithellum Jrom the
edges, and generaily there is no scar tissue. lLevertheiess, siicht irritation
of the mucous membrane of the esophagus occurs even if the vpatient has expecto-
rated the corrosive which was taken accident:y. It is noticed that arter
expectoration there occurs an “cipty” swe..ow, by which invariab.y o utun nixed
with the corrosive agent enter. nhe esc ha;-us.

In cases oI severe corrosion, the e.itie.iun uight be detached in the form
of a film or even in the lorm i & tube. rtionally severe burns, particles
of the mucous nerprane or even LUSCu.Lar t.;sue are detected in the expectorated
matter (oesophegitis dissecens). The se,aretion of necrotic matter genera-ly
ocecurs 5 to :U days after polisonin:, in soue cases even iater.

rhe first stagz overlaps tne seconu stage without any well defined ovoundery.
Alter the initiai scab falls off, & cenera. sup uration sets ir due to secondary
infection of tue uicer. <he suriace ol the u.cer is uneven, is covered by yellow

or hemwmorhagic fibrous exudate, ani veries in e th. .avities are observed and
frequently suppurative processes occur in the wzlls of the axiuentary tract.

In the third szage the surrace of <he ulcer iz ccvere. with jranulations.
This indicates the disappearance ol necretic tissues. Subsesjuentiy granular tizsue
is renleced by connective iissue and tae e;liheliun is resenerated. From the
ciinlcal standpoint granulation occurs e of the second week following
exposure, simultanecusiy with cessaticn of “he patvient regains noroael
swailoving and ccnsicers nimsel)r cured. x.erienced shysician will consider
the patient's conditicn satisfactory ar Ty send him home without
further examination. lowever, after i to 12 weeks the ,atlient returns to the hos-
2itel, with stenosis. “his third -tage is the nost dangerous, because it [ools
both the physician and the patient. Syotematic and versistent bougienage must be

begun during this yericd.

The mechanism of cicatrization is similer in all cases {fowrth period;. The
ulcerous region is usua..y circular in shape. Cranulations which cover the ulcer
Join together and cover the surface. JCradua.ly granular tissue is renlaced by
fibrous connective tissue--either hard cr soit scar tissue--depending on the
depth of the uicer. it is during thic neriod that conmpiete srirary stovpage of
*he esophagus may occur. but, fortunate.y. such cases are rare. In the great
najority of cmses, stonpage of tne esophagus is a secondary ellect. wven in cases
of severe buri there reiains an eccentric passage with a diameter o. i to 2 milli-
meters. iJubseguent.y, fuou widens cut a section so that it 100ke like 4 bag,
vhere the food co’lects, rermentc, anc decuncoses. “his is the source of a new in-
fection, -.eading in some cases Lo comy ele secondary stoppage . Of all the casen
exanine.. at ~0LINI on.y %vo had complete secoundary sioppage. In rare ceses there
ni_ht be two constrictions (at the time of writin: or this article there was one
such 'atient~-fenete--in the ciinic).
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This patient has one stenosis in the form of a thin diaphragm in the upper
third of the esophagus (the first physiological ccustriction), and the other
stenosis is located st the disphragmal physiological comstriction of the esopha- ;
gus. It mast be noted, however, thai in many casec where clinical sxanirations i
identify two constrictions, surgery vwill reveal only one, whose %op and bottom !
are so ssparated that it seems like two serarate stenoses.

Stenoses usually occur at the point of physiological contraction of the
esophagus: at the entrance of the esophagus; in the region of bifurcation; and
over the esophagus opening of the diaphragm. However, the location of the
stricturs may very groatly, and can be found even betweer physiologic contrac-

tions.

Symptoms are well defined during the first and second stage, but are not
evident Auring the third stage, while during the fourth stage tymptoms appear in
the form of & gradual or sudden stenosis.

During the initial stage it 1s necessary to differentiate botween subjective;
objective, and general symptoms. Imnediately after exposure to corrosive chemi-
cals there occur pains in the mouth, glottis, chest, and arcund the 1ips. Pains
are felt sharply in the dorsal region. Swallowing becomes difficult, and often
impossidble. Any attempt to swallow, even 1iquids, inteneifies the pain. Patients
become frightened prior to swvallowing, refuse food, and euffer pangs of hunger and
thirst. Objective symptoms follow soon thereafter in the form of vomiting of
bloody mucus. Vomiting and even the retching reflex are accompanied by intense
pain. Frequently there are hiccups. This combination of vomiting, hunger, thirst
and hiccuping makee the patient very uncomfortable, ard there is a noticeable in-
crease in saliva discharge. Urine discharge decreases, and albumin as vell as
formative elements can be observed in the urine. The white count indicated de-
crease of leucucytes accompanied by s neutrophile shift to the left {alxall
pofscaing) or considerable leucocytosis (acid poisoning). The erythrocytes react
to the general condition and indicate anisocytosis and partial disintegration.
The temperature rises and there is a general depression, pallor, irritation, and

slsepinsss.

All of the above-mentioned symptoms dissppear after the tenth or twelfth day
and the patient begins to feel much better. This corresponds to the formation of
the granular leyer. The patient can swallovw food without difficulty or pain, end
again considers himself .ured. At this time the attending physicisn should streses
the necessi'y for treatment, perticularly for carrying out bougienage.

Premature interruption of treatment 2 to 4 weeks after exposure usually re-
sults in further complicationa. Instead of localized pain there is & sensation
of painful obstruction, vhich is easily localized. The swallowing of food be-
coives progressively more difficult, and there is no letup in thia condition. At
first only large mouthfuls of food do not pase, and have to be vomited. GCradually
the patient is forced to chew his food thoroughly and swallow water with the
food. Eventually the patient is reduced to esting mush, end finally he is able to

swallow only liquids.

In cases where the conmstricted region ie situsted eccentrically, the patient
often has to bend hia whole body 8o as to accamplish swallowing. Difficulty in
svallowing food is accompanied by belching, nausea, and vomiting. In cases whers
the stricture is in the upper part of the alimentary tract, belching and vomiting
occur immediately after eating. In the event that belching and vomiting occur
some time after eating, a stenosis is indicated in the lower part of the esopha-
gus. Belching snd vomiting might occur at any time and not necessarily as a re-

sult of eating.

saulT ol eatlt .4
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Prolonged stenoses result in emaciation ol the ratlent. GSecondary spasns
frequently cause a sudden stoppage of the esophegus. Even in cases of temmorary
stoppage the patient suffers from hypochromic enemia, the color and texture of
skin chenges (it becomes pale, wrinkled, and clemmy), and muscles become atrophied.

N i
The patient at this point may die unless he recelves immediate surgical treatment. 4
1
A diagnosis of burns of the esophagus is not difficult. ‘Freatment must be - ‘
directed primarily toward saving the life of the patient, then procedures for
prevénting the formation of stenosir should be applied.

A patient arriving c. a hospital should get an imm:diate morphine injection,
in order to quiet him and to strengthen ceviiac activity. It is almost paredoxi-
cal that at such a time caffeine or camphor have little effect, and only morphine
is satisfactory. The morphine injections should be kept up for a periocd of 7 to
10 days. As a result, physical suffering is decreased, and hunger and thirst
are diminished.

The phyuician should then consider the removel cr neutralization of the corw-
rosive chemical. If the patient enters a hospital within 7 hours after exposure,
& gastric lavage should be carried out. Data is avaiisble which confirm the
value of immediate lavage (gastric as well as of the esophagus) . The effective-
ness of stomach lavege is nil after 7 hours, i.e., after the ebsorption of the
polson. Antidotes are effective only during the first few hours subsequent to
expoaure.

During the next few days, subsequent to arrival at the hospital , the patient
is given physiological salt solution subcutaneously (500 to 1,000 cubic centi-
neters daily) end gastric clyses (both drop method and nutritive ores), which is
followed by a tablespoonful of high-grade olive oil every 2 hours (p to 200
cubic centimeters per day). The olive oili lubricates the walls of the esophagus,
washes off any dead tiscue, lessens pain, protects the walls from infection which
wighl be caused by the passage of 10cd, promotes regeneration of tispue, decreases
thirst, end also acts as a satisfactory nutrient medium. The patient finds the
olive oil quite palatable, but this is understandable in view of the fact that the
.taste buds are scverly damaged. At the same time rinsings with mild boric acid
or alkall solutions, depending on the type of soison taken, so as to effect neu-

I trallzation, are recommended.

After 10 to 12 days the patient feels :much tetter, and pain decreases. The
problem now is to prevent stenosis. :

Bougienage has been used for many years for this uvurpose. Some experts
(Gersuni, 1887; Manchert, 1742) recormended bougienage immediately after exposure.
However, such complications as frictional ulcers and tumors in the eu phagus,
high temperatures, frictional eroaicn of the right subclavical artery, etc., were
strong arguments against early bouglenage. Roux, however, obtained excellent re-
sults with early bougienage in 113 by means of irproved methods.

The bougie was introduced through the nasal pascege and kept in the eacphagus
for 20 to 30 days. Caution is necessary hovever, as prolonged installation of the
bowgie may cause irritation of even healthy mucous membranes (esophagitia).
Patlents who are treated with the bougle may develop inflamation resulting from
prolenged installaticn, or the existing inflaswation may Le uggravated. For that
reason, Roux's methcd has been modified to the extent that the bougie is not left
in the esophagus for a prolonged time, but only for short veriods.

Today the general tendency is to :ractice ear.y bougienage. However, there
is considerable controversy as to the exact time for starting bougienage. Some
Soviet authorities (Rassudov of the Hospital wmeni +i.atov) recommend bougienage
after the fifth day, some (Levit) after the second dmy, while atiaers (Belinov) do
not begin bougienage until the tenth day. The “eriow for keeping the bougie in the
patient varies from 1 to 6 hours (Petrova} ti. 2 to 3 deys {Dw..lov,. Clinical re-
sulis, however, seen tu support those suthorities recomending fairiy eariy pougie-

nage.
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The author recommends bougienage after the tenth day. This trealment should
not be started unless the patient feels relatively well. The bougie is inserted
daily for i5 to 30 minutes. The thickest bougie should be used immediately. The
bougienage is kept up for 4 to 6 weeks, and its use should be preceded by
esophagoscopy to determine the rondition of the alimentary tract.

The patient's diet is controlled as follows: (1) the first 10 days of
bougienage the patient is kept on liquids and (2) after the initial period the
patient is given finely chopped meat, bread, and other sollds.

Early bougienage results in a high percentage of recovery, and mortalit; and
serious complications are almost complete.y eliminated. Patients who already show
advanced stenoses have a high mortality rate (40 to 50 percent). Other data show
e mortality rate of only 10 percent. The author states that out of 80 patients
vho reportwd to his clinic only 7 percent died. This figure, however, is in-
accurate because many die after they are discharged from the hospital. Many of
thegse cases die of gradual emmciation or tuberculosis. Although statistica do
not show that the patients died of cicatriciasl sienoeis, the fatalities in ques-
tion properly belong in that category.
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